Differential expression of immune-related genes and transposable elements in black tiger shrimp (Penaeus monodon) exposed to a range of environmental stressors.
The health of aquatic species is dependent on interactions between the environment, pathogens and the host. Under intensive shrimp aquaculture, environmental conditions can degrade, causing significant stress to the cultured organisms. To investigate the effect of environmental stress on shrimp hemocyte gene expression profiles, we applied suppression subtractive hybridization (SSH) in juvenile Penaeus monodon exposed to hyperthermal, hypoxic or hyposmotic conditions. Random sequencing of 258 clones from the SSH revealed 176 distinct sequences of which 58 shared high similarity to sequences in the public databases. The three most common groups of identifiable unique sequences in the SSH libraries were the POL region of non-LTR retrotransposons (31%), genes with immune or potential immune functions (30%), and genes involved in protein synthesis and processing (18%). Stress-regulated differential expression was further verified by quantitative qRT-PCR, with seven out of eight randomly selected genes showing qRT-PCR profiles that conformed to the patterns predicted by SSH. Hence this work provides a list of genes which appear to be up- or down-regulated in response to stress, providing a basis for studying the genetic response of shrimp to environmental stress.